Introduction
In this paper, we are concerned with the relationship between the traditional concept of market access in goods sectors and the degree of competition in the service sector. In particular, we examine the interaction between trade in goods and the degree of competition in the "margin" services that facilitate the interaction between producers and exporters in one country and final consumers in another. These include domestic shipping and logistic services, of course, as well as the wholesale and retail sectors and other links in the distribution chain that carries imported goods to the consumer.
By exploring these issues, we examine an important though somewhat ignored aspect of the trading system. In the European Union, for example, internal trade in motor vehicles has been hampered by an antitrust exemption for the distribution and servicing of automobiles. (See both Flam and Nordstrom, 1995, and Lutz, forthcoming.) Access to the distribution system was also at the heart of a dispute between the United States and Japan involving Kodak and Fuji film (Nanto 1998) . These issues also lurk behind the impact on trade of the retail distribution systems both in Switzerland and Japan, as well as the German experience with retailing cartels and the threat of foreign retail entry to established domestic players. With the elimination of trade barriers for textiles and clothing under the WTO's Agreement on Textiles and Clothing in 2005, the market power of such huge buyers as WalMart may also be an important factor in the transmission of price and quantity changes across global textile and clothing markets. Finally, evidence is emerging that the benefits of non-reciprocal tariff preference schemes may be captured by high-income country importing firms, rather than the lowincome country exporter firms for which the programs are intended. (See, for example, Olarreaga and Ozden 2005) .
In general, international trade in goods depends on the domestic trade and distribution sector that facilitates this trade. Yet in standard trade theory, this dependency is one of the items we hide under the analytical rug to keep things tractable.
1 In contrast to the standard approach, here we focus explicitly on the degree of competition in the domestic distribution sectors, and the impact on trade in goods. This includes an assessment of linkages between service sector competition and the value of negotiated market access concessions. We proceed in this paper as follows. In Section 2 we develop a 1 See for example the discussions of trade policy in Anderson and Neary (1992) .
basic analytical model, involving a domestic distribution sector with market power. We work with this model to examine the impact of imperfect competition in services for the pattern of trade in goods. In
Sections 3 and 4, we then examine the impact on gains from trade for both importers and exports. In Section 5, we work with data on competition in distribution and sales in several OECD countries.
Working with a gravity model of trade, we examine econometrically the interaction between import protection, competition, and the pattern of trade. We offer concluding comments in Section 6.
Basic Model
We consider the market for imports of a homogeneous good. The domestic government taxes imports that are supplied by competitive firms. Our primary interest is in the domestic sale and distribution network, which we assume to be less-than-perfectly competitive. Thus we shall be focus on the interactions between three sets of agents: the government, consumers, and the distributors.
Import supply
The home country imports a good that is supplied by competitive, overseas producers. The export supply schedule is imperfectly elastic. Consequently, the importing country has some degree of monopoly power in trade. It subjects trade in these goods to an import tax at rate t. This creates a wedge between the cif price p and the landed (that is, after duties are paid) price L p . Let the total quantity imported be q. Then the inverse supply function is 2 :
p a bq = +
while landed prices are:
Import demand
Consumer demand for the imported good is assumed to be inversely related to price. Let D p be the final demand price, where the inverse demand curve is:
The intermediation sector
Interaction between the exporter and the final consumer is assumed to require the services of a domestic service sector that facilitates both the movement of imported goods inland and wholesale and retail distribution, marketing, and any ancillary services required to sell the goods. These services are supplied by a domestic service cartel (Cournot oligopoly) at constant marginal cost.
The total revenue of a representative firm i in the service sector is:
where q i is the quantity sold by a representative intermediary firm i. We further assume that there are n identical firms in the market, each having a share ! = 1 n . It is useful to think of σ as an index of market competitiveness that ranges from a value of zero, under perfect competition (n = ∞), to a value of one, when a single firm monopolizes distribution (n = 1) or, alternatively, an oligopolistic service sector acts as a monopolist through perfect collusion in a cartel.
Assuming a constant marginal cost c, profits of firm i are:
The first-order condition for profit maximization, assuming Cournot competition, is:
It is evident that the service-sector firms have power on both sides of the market. On the input side, the price they pay for the imported good depends upon the total quantity q and the sensitivity of supply to quantity. Similarly, on the demand side, the price at which they sell to consumers is a function of total quantity brought to market. By restricting their trading, the firms are able to both drive down costs and drive up prices, widening the price-cost margin and raising profits. The servicesector margin amounts to:
Clearly, the mark-up over marginal cost will decline with the tariff. Any attempt on the part of the government to exercise its monopoly power in trade eclipses the ability of the service sector to exercise its market power.
What is the interaction between tariffs, market power, and the volume of trade? Differentiating equation (6) with respect to τ and σ yields the following:
This allows us to make the following observations. Hence, the largest impact of imperfect competition in the service sectors will be observed in zero-tariff countries, free-trade areas, customs unions, and under non-reciprocal trade preferences.
Tariffs and the Gains from Trade
We focus next on the welfare implications of a range of alternative tariff regimes for the importer, and the role played by service-sector competition across these possibilities. When the service sector is owned by local firms, domestic welfare Z comprises three elements: profits π, consumer surplus CS, and tariff revenue TR. Thus:
Should, however, the service sector be owned by foreign interests then domestic welfare is merely:
An explicit expression for service-sector profits is obtained by combining equation (5) and equation (6).
As both service-sector's profit margin and the volume of trade decline with the tariff, profits of intermediaries decline as the trade tax is increased.
Given the linear structure adopted for the model, consumer surplus is simply the familiar "triangle" under the demand curve (3) and above the final demand price p D . Solving using equation (6) yields:
Lastly, tariff revenue is also derived from equation (6):
Figure 1 illustrates domestic welfare and its components for the case of duopoly in the service sector (σ = 2). As would be expected, consumer surplus declines monotonically with an increasing tariff, while tariff revenue increases to a maximum and then falls. Consequently, for national welfare, there is an interior solution for the optimal tariff, indicated by t Z . If the service rents are excluded (in the case of foreign ownership for example), the optimal tariff is greater as indicated by t W . The government, in exercising its monopoly power in trade, has the ability to limit the ability of the service sector to extract rents. As has already been established, the profits of the service sector decline with the tariff. Consequently when these rents accrue to domestic agents, the government will wish to moderate its use of the tariff.
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Now consider the optimal tariff across the range of values of σ, that is, for all the possible levels of competition within the service sector. The first-order condition for the optimum tariff is obtained by differentiating Z with respect to τ. Substituting (11), (12), and (13) into (9), differentiating and solving yields:
This is declining in σ. That is, the optimum tariff falls as market power in the service sector becomes more concentrated. We illustrate our result in Figure 2 , where the contours show the various levels of welfare that can be achieved through the choice of tariff for any level of service-sector concentration.
The "ridge line" in the contour diagram shows the optimal tariff across the range from perfect competition to monopoly in intermediation services.
It is straightforward to calculate τ*, the tariff that maximizes aggregate welfare when the service industry is competitive:
This is the conventional optimal tariff that fully exploits the country's trade power with respect to the exporting nation. As the service sector is making no profits, the only distortion in the market, from the home country's point of view, is its unexploited monopoly power in trade. This is corrected by the imposition of τ* as shown in the figure.
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It is when there is an additional distortion in the market, in the form of an imperfectly competitive distribution sector, that the welfare implications of trade policy become more 4 The government's ability to use the tariff as a pro-competitive instrument is limited by the impact of the higher tariff on consumers and its revenues. Indeed, the tariff that drives the service sector's margin down to marginal cost (µ = c) is, in fact, a prohibitive tariff that wipes out all of the gains from trade. 5 For the simulations in Figure 1 , t* = 1⋅265, while the value of the optimal subsidy under monopoly is 0⋅8953.
complicated. 6 It is evident that the optimal tariff declines with increasing concentration in services.
Indeed, the optimal tariff when the service sector is a monopoly is a subsidy. The more concentrated the service sector, the greater its exercise of its market power and, consequently, the lower the trade volume. A tariff further reduces the volume of trade, whereas a subsidy increases the level of imports and hence consumption. Such a subsidy benefits the service sector but, as their profits are part of national welfare, a welfare maximizing government would be prepared to offer it.
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It is interesting to note that in the linear example under consideration, the trade volume, consumer surplus and aggregate domestic welfare are the same irrespective of whether the government or the service industry is optimally exploiting the country's monopoly power in trade. The only difference that arises is in the distribution of income between the government and the service sector.
We summarize the relationship between tariffs, profits, trade, and welfare in the following observations:
OBSERVATION 4: The optimum import tariff is a decreasing function of the degree of market power exercised in the domestic trade and distribution sectors.
OBSERVATION 5: The optimum mark-up for the domestic trade and distribution sectors is a decreasing function of the underlying import tariff.
Market Access and the Exporter
Consider the impact of alternative tariff and competition regimes for the exporter. If we are focused on quantity alone, then equations (6) and (8) point to a negative relationship between tariffs and imperfect competition, on the one hand, and export volumes on the other. In addition, equation (8) also predicts that the trade-volume effect of a tariff reduction depends on the underlying degree of competition in the domestic distribution sector. To some extent, tariff reductions may simply lead to a greater 6 We assume for illustration that the domestic intermediation sector is wholly domestically owned and therefore the domestic government's goal is to maximize Z. 7 The government can use other domestic instruments to redistribute income away from the service firms.
exercise of market power by the domestic distribution sector, nullifying expected direct benefits from tariff reductions in export markets.
A second measure of the benefits of improved market access conditions is exporter producer surplus PS. Once again, in the linear example under consideration, this is simply the area of a triangle, in this instance the area between the inverse supply curve and the export price:
This also allows us to calculate the welfare benefit to exporters of improved market access as manifested through increases in export quantities as being simply:
Consider the benefit of improved market access through tariff reduction. This is driven by the realized change in export volumes. The greater the export effect, the greater the market access gains. As we have already determined from equation (8), the impact of a tariff on producer welfare is therefore a function of the degree of market power. We summarize this section with the following observations.
OBSERVATION 6: The market-access benefits of tariff reductions in export markets are inversely related to the degree of market power exercised by the domestic trade and distribution sector in the export market.
OBSERVATION 7: The benefits of past market access concessions can be offset by future increases in the degree of market power exercised by the domestic trade and distribution sector in the export market.
The first of these observations formalizes the dependence of goods market integration in the European Union (recall the EU autos exemption) on distribution sector competition. The second goes directly to the heart of the Fuij-Kodak dispute. To use a technical GATT/WTO term, "nullification and impairment" can follow from changes in domestic regulation of the distribution sector.
Empirics
We turn next to a short empirical exercise. This involves estimating reduced form gravity equations of bilateral trade flows, based on tariffs, distance, and country-specific effect variables. (See Feenstra 2004 Chapter 5; and Hummels 1999) . We include measures of distribution sector competition, as a check on our theoretical results developed above. We will admit at the start of this section that the data are very crude, and as such we simply focus on whether the basic effects we have discussedimperfect competition in distribution affecting market access in goods -matters in an empirical sense.
Our basic data for this exercise are summarized in Table 1 . From the OECD (2000), we work with two estimates of the degree of competition in the road freight and retail distribution for some, but not all, OECD members. This includes an index of barriers to entry in the sector, and also what can be interpreted as an overall or composite index of the degree of competition in the sector. These estimates are a one-off, in that we only have a single set for of indexes for the late 1990s. For trade, we work with bilateral merchandise trade data extracted from UNCTAD's COMTRADE database and matched to import protection data from the GTAP6 database (GTAP 2005) . These data are for 2001. They offer the advantage of including a bottom-up concordance from detailed tariff data to aggregate bilateral trade flows, including preferential tariff rates. We also have estimates of the trade-tax equivalent of export barriers as part of the basic trade barrier data. In addition, bilateral export data have been adjusted to reflect estimated freight margins. For 69 countries as exporters, we have matched bilateral import data to other country-specific data for the 22 OECD importers covered by our set of OECD indexes on the distribution and freight sectors. We also incorporate data on distance, common language, and common borders from . Finally, we also include data on importer GDP and per-capita income from the World Bank (2002) . After matching trade data to our competition data, we have 1,725 bilateral trade flows to work with involving OECD countries as importers in 2001.
Our estimating equation is a reduced-form gravity equation, augmented to reflect our observations based on equation (6). Since we are working with a single year, we impose a price normalization, with fob prices set at unity. Value flows then map to quantities. Defining imports by country i from country j as M ij , we work with the following equation.
The D j terms are dummy variables assigned to each exporter, to reflect the set of exporterspecific variables that remain fixed across importers. The variables NAFTA i,j and EEA i,j are also dummies, capturing joint membership in either the North American of European free trade block. The terms Dist i,j and T i,j measure bilateral distance and import barriers (trade-weighted import tariffs and trade tax equivalents of export restraints) as a share of total import value. We expect the coefficients applied to these variables, 2 ! and 3 ! to both be negative. Recall that the Index term is meant to capture, at least qualitatively, the effects related to σ in the discussion above. From the expressions in (8), we expect 6 ! to be negative as well. We expect the interaction term 7 ! to be positive, based on equation (8) and observation (3). 8 We have also included the interaction term ! 11 to allow for possible variations in the impact of tariff and competition-related barriers depending on the level of development of the trading partner.
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We explore this issue further below with split-sample regressions. Tables 2 and 3 .
Turning first to Table 2 , this reports the results for equation (17) Table 3 presents a further decomposition of patterns in the data, based on split-sample regressions. Implicit in the analysis above is that competition matters more as importers have more market power. In terms of the previous section, this depends on the relative slopes of the supply and demand schedules, in conjunction with the general level of competition in the service sector itself. In a more general sense, we may expect importing/distribution firms to have more market power vis-à-vis smaller suppliers. At the same time, exporters in lower income countries may be less organized, and less adept, in holding their own against market power exercised by buyers. (Imagine WalMart negotiating supplier contracts in Jamaica, as opposed to in Canada). In Table 3 GDP greater than $500billion) and the exporter is small (defined as having a nominal GDP below $100billion), versus all other trade. For the final split, we examine OECD trade where the importer is large and the exporter is both poor and small. In all cases, we find that the correlation in the data between exports to the OECD and competition is greater when there is likely to be greater market power, in the sense that it matters more for smaller and poorer exporters. 11 The structure of the retail and distribution sector in the OECD countries is more of a trade barrier for small and low-income countries than it is for exporters from higher income and larger economies.
Finally, Table 4 is our attempt to convey a sense of the magnitudes involved, not so much statistically but rather economically. In the table, we have taken the tariff coefficient from Table 2, combined with sample values for EU competition indexes and a competition coefficient estimated for the intra-EU15 subset of our full sample. We have used these to calculate a trading cost-or tariffequivalent from changing the degree of competition in the sample of EU countries, for intra-EU (i.e.
duty-free) trade. Hence, for example, from the first column of numbers in Table 4 , moving France to the average level of competition in distribution across the EU would be comparable to eliminating a This also means that GATS-based liberalization of these service sectors may also mean improved market access conditions for affected goods sectors along the lines developed here.
11 Further results, not shown here, are consistent with this pattern. For intra-EU trade, for example, competition matters less in the split sample than it does for smaller, poorer countries.
Summary and Conclusions
The pattern of trade in goods depends on a number of factors. Recent work has stressed transport costs and its linkages to the geography of production and trade. We take a different slant here. In this paper we examine the interaction between trade in goods and the degree of market power exercised by the domestic trade and distribution sectors -the so-called "margin" sectors. We first develop a theoretical model that allows us to highlight interactions between the degree of competition in domestic service sectors and the pattern of trade in goods. This is followed by an econometric exercise involving the import patterns of 22 OECD countries vis-à-vis 69 trading partners. Our theoretical results point to an expected linkage between service sector competition and goods trade. At least in theory, the domestic service sector can serve as an effective import barrier. This is also supported by our econometric results. These point to statistically significant linkages between effective market access conditions for goods and the structure of the service sector. From back of the envelope calculations, they also point to economically/qualitatively significant effects. (See Table 4 .) What all this means is that, by ignoring the structure of the domestic service sector, we may be seriously overestimating the market access benefits of actual tariff reductions given the existence of imperfect competition in the margin sectors. We also find that the competition of margin sectors matters more for poor and small exporters than for others. Finally, our results suggest that GATS-based services liberalization may boost goods trade as well. note: based on competition index 1, and Table 2 coefficient for tariffs, and a split-sample regression estimate of the competition index for the sub-sample of intra-EU trade.
